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(54) FERROELECTRIC MEMORY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the generation 
of problem of imprint of an FRAM cell and prevent soft 
errors from occurring by introducing a refreshing 
operation for a memory cell of the FRW. 
SOLUTION: In an FRAM, a refreshing control circuit 
system (23, 24, 25, 26) is provided to control a 
refreshing operation which sequentially performs a data 
readout operation for selecting an arbitrary memory cell 
in a memory cell array 10 at a timing based on an 
external control signal (/WE before /CE) and reading out 
binary data from the selected cell, an opposite data 
writing operation for writing data having a logic level 
opposite to that of the read binary data into the selected 
cell, and an identical data writing operation for rewriting 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the ferroelectric random-access memory equipped with the memory cell array which comes 
to arrange a ferroelectric memory cell in the shape of a matrix The memory cell of the arbitration in said 
memory cell array is chosen as predetermined timing. The opposite data write-in actuation whose logical 
level data-read-out-operate and writes opposite data in said selection eel with the read binary data which 
read binary data from the selection eel concerned, Ferroelectric random-access memory characterized by 
providing the refresh control circuit controlled to perform same data write-in actuation which writes 
again the binary data of the same logical level as said read data in said selection eel as a series of refresh 
actuation. 

[Claim 2] It is the ferroelectric random-access memory characterized by controlling to perform said 
refresh actuation after predetermined elapsed time from the completion point in time of write-in 
actuation in every usual data write-in actuation to the memory cell as which said refresh control circuit 
was chosen in ferroelectric random-access memory according to claim 1 . 

[Claim 3] It is the ferroelectric random-access memory characterized by controlling so that said refresh 
control circuit performs said refresh actuation in ferroelectric random-access memory according to claim 
1 at the time of the standup of supply voltage. 

[Claim 4] It is the ferroelectric random-access memory characterized by controlling so that said refresh 
control circuit performs said refresh actuation in ferroelectric random-access memory according to claim 
1 at the time of falling of supply voltage. 

[Claim 5] The memory cell array which comes to arrange the ferroelectric memory cell which comes to 
connect the transistor for a switch with the capacitor for binary data storage which used the ferroelectric 
for inter-electrode at a serial in the shape of a matrix, The word line by which common connection was 
made at the gate of the transistor for a switch of the memory cell of the same line in said memory cell 
array, The plate line by which common connection was made at the plate electrode of the capacitor of 
the memory cell of the same line in said memory cell array, The bit line by which common connection 
was made at the end of the transistor for a switch of the memory cell of the same train in said memory 
cell array, The low decoder which chooses and drives said word line, and the plate line drive circuit 
which chooses and drives said plate line, The sense amplifier formed corresponding to each column of 
said memory cell array, The column selector gate connected to said bit line, and the column decoder 
which decodes a column address signal, and chooses and drives said column selector gate, The data 
read-out actuation which chooses the memory cell of the arbitration in said memory cell array as 
predetermined timing, and reads binary data from the selection eel concerned to it, The opposite data 
write-in actuation whose logical level writes opposite data in said selection eel with the read binary data, 
Ferroelectric random-access memory characterized by providing the refresh control circuit controlled to 
change a selection train and to repeat the refresh actuation which performs same data write-in actuation 
which writes again the binary data of the same logical level as said read data in said selection eel as a 
single string. 

[Claim 6] In ferroelectric random-access memory according to claim 5 said refresh control circuit The 
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data read-out actuation which reads binary data from the memory cell chosen by choosing the line and 
train of arbitration in said memory cell array as predetermined timing, The opposite data write-in 
actuation whose logical level writes opposite data in said selection eel with the read binary data, 
Ferroelectric random-access memory which changes a selection train for the refresh actuation which 
performs same data write-in actuation which writes again the binary data of the same logical level as 
said read data in said selection eel one by one as a single string, and is repeatedly characterized by 
controlling to change and repeat a selection line further. 

[Claim 7] In ferroelectric random-access memory according to claim 5 or 6 said refresh control circuit 
The refresh control signal generating circuit which generates a refresh control signal based on the 
control signal to input from the outside, The counter address transfer circuit which generates a 
predetermined pulse signal in response to said refresh control signal, The address counter which starts 
count actuation in response to said pulse signal, generates a refresh address signal, and supplies the row 
address signal of the above-mentioned refresh address signals to said low decoder, The column address 
transition detecting circuit where it is prepared in in order to detect transition of said column address 
signal, and propriety of operation is controlled by the predetermined control signal, The data-line buffer 
propriety of operation is controlled by the detection output signal of said column address transition 
detecting circuit, and deliver and receive data between said sense amplifiers through said column 
selector gate, Read-out and the write-in data line connected to said data-line buffer, Connect with said 
read-out and write-in data line, and actuation is controlled by said refresh control signal. The cell data 
read from said memory cell array to the read-out data line of said read-out and write-in data lines is 
incorporated. The reverse data transfer circuit which transmits the reverse data which have reverse level 
with the binary level to the write-in data line of said read-out and write-in data lines, Connect with said 
read-out and write-in data line, and actuation is controlled following actuation of said reverse data 
transfer circuit. Ferroelectric random-access memory characterized by providing the former data transfer 
circuit which transmits the former data which have reverse level with the binary level of said reverse 
data to the write-in data line of said read-out and write-in data lines. 

[Claim 8] It is the ferroelectric random-access memory characterized by to generate said refresh control 
signal when the internal signal generated based on the control signal input / CE for permitting actuation 
of the internal signal generated based on a control signal input for said refresh control signal generating 
circuit to permit write-in actuation in ferroelectric random-access memory according to claim 7 / WE 
and a chip is received and those internal signals are activated in predetermined sequence. 
[Claim 9] It is the ferroelectric random-access memory characterized by controlling to perform said 
refresh actuation to the timing on ferroelectric random-access memory according to claim 5 and based 
on an external control signal in said refresh control circuit. 

[Claim 10] It is the ferroelectric random-access memory characterized by controlling to perform said 
refresh actuation after predetermined elapsed time from the completion point in time of write-in 
actuation in every usual data write-in actuation to the memory cell as which said refresh control circuit 
was chosen in ferroelectric random-access memory according to claim 5. 

[Claim 1 1] It is the ferroelectric random-access memory characterized by controlling so that said refresh 
control circuit performs said refresh actuation in ferroelectric random-access memory according to claim 
5 at the time of the standup of supply voltage. 

[Claim 12] It is the ferroelectric random-access memory characterized by controlling so that said refresh 
control circuit performs said refresh actuation in ferroelectric random-access memory according to claim 
5 at the time of falling of supply voltage. 

[Claim 13] Ferroelectric random-access memory which carries out impressing the pulse of the pulse 
width which is mutually different from each other in the data read-out actuation and the opposite data 
write-in actuation in said refresh actuation to said plate line, and performing it for the description to 
claim 9 thru/or any 1 term of 12 in the ferroelectric random-access memory of a publication. 
[Claim 14] Ferroelectric random-access memory characterized by impressing a pulse with long pulse 
width to said plate line, and performing opposite data write-in actuation rather than the data read-out 
actuation in said refresh actuation in ferroelectric random-access memory according to claim 13. 
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[Claim. 15] Ferroelectric random-access memory which carries out the description for impressing a pulse 
with long pulse width to said plate line, and carrying out same data write-in actuation to claim 9 thru/or 
any 1 term of 12 in the ferroelectric random-access memory of a publication rather than the opposite 
data write-in actuation in said refresh actuation. 

[Claim 16] Ferroelectric random-access memory which carries out impressing a pulse with pulse width 
longer than the usual data write-in actuation to said plate line, and performing the data read-out 
actuation and the opposite data write-in actuation in said refresh actuation for the description to claim 9 
thru/or any 1 term of 12 in the ferroelectric random-access memory of a publication. 
[Claim 17] Ferroelectric random-access memory characterized by repeating the opposite data write-in 
actuation in said refresh actuation in claim 9 thru/or any 1 term of 12 two or more times, and carrying it 
out to it in the ferroelectric random-access memory of a publication. 

[Claim 18] Ferroelectric random-access memory characterized by performing the data read-out actuation 
and the opposite data write-in actuation in said refresh actuation where bias potential is applied in 
ferroelectric random-access memory given in claim 9 thru/or any 1 term of 12. 



[Translation done.] 
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AM-bJMi, B15 U> G0>'*»Ji!;l/£2fli^W<:t> 

<&tf *h«BLtf#t»S*V ^2<7>42;K^F^>^^ 
Q2®-ttCCNBbr? h«BLt»*«crM2©^-? h 
®/BL ( r/j l*£t£ff . wtihi;) 

813 *t/C, fth?>^x#Ql, Q2©*W 

C £ (Q-7 I— b «gtc£iiK 7 I— f> & P L $ n 

[0 02 2] ±f22*<D^ ;> ti»BL. /BLtftf. tf 

7 'j ^s^^xsss (BStfT) 

[0 02 3] S3 (a) fe£VB3 <b> li, 2T/2 
C B® F R A M-fe £ Q>\mU *> r- 

[0 02 4] B4 (a) «. 2 T/2 CSKPF R AM-fe 
*i? &a#©r - £ 3 *iA*H#/ £ S^tt Oft 

[0 02 5] FRAM-kMCft? £^ 

a*mi,u:i&i/c, MAtxo v-*3 v-o v tiEftr 

J: 5 * ; <jU A £ miR <* ttfc > * M -b I— h B P L 

tcaifcr* & c t k * o areaaoifii s £ ♦ 

[0 02 6] -&tc % @3 (a) , (b>fcJ:tfH4 
(a > ££BBU*#&, HljI22T/£CM0FRAM-b 
.'KC- * iWlMranti J: * s**aj I/* 

[0 02 7] CCT\ S3 (a) K*TJ:^fC. 



C5) £832 0 00- 1 1 66 5 

^5fC2U104 3 T(fiJ&<D»IIi (fc'i' hBrt^b-hB 

t^tts*?-* ^ tsar t>. 

[0 02 8] *fc, S3 <b) CCSTA^Kl, 

<^-^(7>w^^>2T/2C^CC'FRAMT2^'r 
hBPL<rttHlBttV95(0V) CCBCO, 2*©fcT* 

<. 

[0029] ( ■ , rs#ii^)^r. 2*<^tr^H» 

B L. /BL0C^fefl>Bl«'b:>^BBL«:3V<c»t 
1/ . 7 - K «W L 3 V «: en*Q O "C 2 1HG> h ^ ^ 1>A $ 
Q 1 . Q2*5f>ttSSStCT^ 0 
[0 03 0] CtlCCJ:*3. SlO+t^Cli^ M 

2Q 0. [13 (b) J:^<C, H!*Tf5!^fl>^S 

[0 03 ! 3 WC* 71- HBPL«:3VCCSKS«"S'* 
i . !H 1 t ^S/* C 1 tt, BWnMHUW 0 V tc 
vo. t©<W8i*Hi*b*©1*Sl^a&. Chttttb 

-ec^gitB i * c jgottstctt •? . S3 ( i) > «csir 

30 [0032] 3t(C, 7 1- M»PL«:0Vcc|S3E'r& 
i . 9 1 + ^ ^> * C 1 1* % HttB^S&a^^ O > 
^©»SliB 1 * a &0>tit&tc * 0 . ^2 o>* + ai/ ^ 
C 2 ttMIIBKBtiftsPO VKlft 0 . ^<0^fe*l^ i * 

[ 0 0 3 3] CliflMMPZ -t 0 . 2 BCD* * #C 
1. C2tcai»(Ci»rai*©»a (C l<c*»S. C 2 

40 [ 0 0 3 4] ( -(:■ " §^r^) ±IB " 1 " 

«Ef]lk]Ur2fl0h^>^X^Ol. Q2<r^>KB(C 
[0 03 5 ] B2fl>* + ;*S'*C2tt 1 B 

mtcBastfc^D. *©»ai*B 1 +a««>ttaccte 

0. B3 (a) J:^iC, iH^Tfm^ O^fii 
50 l*b$Mmic*>& 0 
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[0 03 6] 71,- h«PL€:3VtCSBE<Cf * 
K2fl>*t;^*C2«, W*W©Sii3t#0VK: 

it. w i * - < s > * c i a, c> > 

■e©£ftl*H 1 + c . S3 { a ) K^t* 

[ 0 0 3 7] 7- U- h«P L * 0 V tCSR* 

*©»ftl£H l +a &G*R&ULtt 0 . « l o+ + 
C 1 ttHilBKMHbfttO VCCf/n . *©»»*@ 1 * 
d&©ttft(Cft«. C©». ^-KWWLtOVKU'C 
2fl©t?>S>X*Ql. Q2**?WiK:r £. 
[ o 0 3 8] W±cs>iW¥te: <*: 0 , 2 «©* + j» <f * C 
1 C2t£SAWCi»|fil*©0S <C 1KjE»«. C2CC 

[0039] <5 r -^<0»*ffil/>2T/2CS!©FR 

[ ,:) o 4 o ] Bll*>, Wm&Vlt. h»P L*0 

VKBtU 2*Ot^ hSBU /BL&0VK7M 
*+-s>ur*K. CC'C. 2 C 1, c 
2Ki*«*l*H3 (a) K^J:3KEl'CCiKA*©9 

[0 04 11*1*. 71/- HSPL*:3Vcc|»gU ? 
-F«VHCflil«3V* Eflftp I, r 2 H© h 7 > i 5 X * 
01. Q2**>1*»CT*±, »2©*tMt/*C2 

tOs. ^i^t^C 1 ©&S©i$iaNiKI6L*U'. 
C©2fflfl>* + ^S/*C 1 . C2*»6©&*SSU3<£a* 
*^^r>7(C^:*J-b>^iS*B$n^CiCCJ:^'C2* 
©tf?l>«BL. /BLtttifcOTOV, SVlCgHtd 
ft. ±IBHr>^7>7<0tt4/5tcS^oCS^ffiU^-^ 
© - r , *0~ SrWaJf*. 
[0 04 2]fc*»r, 7U-naPL^0VtciSrtEf 1> 
£ . * 2 ©* + ; <S/ * C 2 ttnWHK SttM**4 U f * 
<J>#Si<Z>|fil a #Eft 1/ , $ 1 ©* * ; < V * C ! ©#£0 

[ 0 0 4 3] BD*>, 7~*ltef|]UlM*Wt>&&, F 
R A M* ■lU©**- * tttttfl 3 nfc S * K &OT . 

[ 0 0 4 4] ftfe, HE 1 T/ I CB©F R AM*JUC 
»T*«*i&*/Sfc*lHU*, Hi*l/fc2T/2Ca© 
F R AM-b^cWf 6§^T iifc/SfeMBb <bS*WCClt 
rajtifcfffrtt*. 1 T/l CS r <OFRAM*.'Ui*. 1^ 
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c£#Tft4. 

[ 0 0 4 5 ] 1 fl>*f ft& F 

R A Mto J: O'^ © U 7 is •? f a*l«Wtt«C-?l ga^f 
*• BSUneit *l©**©»HHCff&FRA 

10 [0 04 6] 07 (a) B5«5^a l B6CC49M«F 

r a m *J 7 ? ^ a An* - K©saeaff * a x 

W ^ F R A M 'J 7 u ? 1/ » Aff * - K «©rt »«**^ 

[0 04 7] BSCCfeC^C. lCltF- fwtat&iiiu 
»© F R A M* JU^rftWttteffiS l/C ft 4 * 'J -fe JUT 

xmihtitc^^^r>^ (S/a> . i zittty^ur 

a-y(CD). 1 3ltpi2^7A^-^l 2»6© 
20 f3 - Hf^K J; 0 fyia> * U U ^ 1 0 ©* => I* 
aHRtfT^^AJBR*'- h (CG) . DOiiy-*« 

[0 04 8] 1 4li^7A7KUA(I^A^T4^^ 

IE* 7 a-yi 2tcA*r*^7A7' yfa-^r, 
1 6i*I?IS?77AT FU^'<;7t 1 4iP?>0>t>7.L7 
V \<> Xfl|4fcMi8«4Mirr fc«G>©* 7 A 7 K u 
4«9d (AID) /CENBtiOTflATDHUfil 6 
30 ©Siif&P pJS£ Sttf 4s<J Wf ^ ( * 7 A -f 4 - 7' -Kf 
^) ! 7 iiBijl5A T DBBS 1 6©*MEll;fc<t*fcJ: •? 
«re©pjs*«iftii$ n, ME^- * ^ D Q J: ^HHia^ 
7AssiR^'-h i 3*/ru % ciria-b>^7>7 i i to> 

feTC * SriSS:? *f-W<??7, R W D k*!5l2 

&f— J >i&. l 8ti|51Sls*ffli., - i^f-^^RW 
DfciMkStlfcAIflA (I/O) @B8. ! 9 (iH«ES^ 
SO •«&»9 :r -*aiRWD(C«tt8l < lA:iK9 r -*«Ka 
. 2 0 lilt ES^ffi L/ * «RWD©^ 

[ 0 0 4 9] BMfiS!^- *eaS» 1 9 W, U 7 U ^ > 
allW#FREF«AD«¥#»WSn, PE>*'J 
W7U^ 1 O frbffiiMfttiiU - •iiA'f-JraRRW 

d© ^ fcostott (./ r - ^ e9ccfiuwa snfc -b^ $ 
*©^Mu^4i*«u^u*i*^iey- 

[0 05 0] *fc, BIIBtc ASSESS 2 Ott. SE 
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[0 0 5 1 ] HBtCto^-C. 2 1 Itft&MMfeiffi? 
6&aftC!)*BBII^A*/W E { 9 <f M ** 
wci*i«e^w I NT«rt«r */WEA*"*7tB 

[ i) 0 5 2] 2 2 l*F R AM* * ^CBffftlWrafc 

[ 0 0 5 3 ] 'J 7 ? w MM»e£BS2 3 tt. « 
S«#W ! NTteJ:£>'C I NT . *tlk#mt0 
B#«SttlfcL&C±*fcOT , 64. 'J7 U 
ftHH3ti6fcaM> a J7L/ ^alWflWF RE F£& 
* (sgttffc) T* 0 

[0054] *^>^rh" t/ *5£BB82 4 ii. M2F 
REF#A^?*i, H»Hfl>Mj|,;*1MFTRS*£ 

»85lt FTRS««r**>h*ff*B»U 

[0 0 5 5 ] C«''j7l/^^r KU*fi^G>$*>G>P 
•57 KUAiWHt, ^^'JWl^ CB54M 0) 0> 
ff*«RT*fcWE>D -5^3-^2 6^A^l/. B&y 

(B*?ArK^Mj7 7 (B5®1 4) (CAM* 
*. 

[0 05 6 ] CfttCcfcO. >«4-fe*71"fl0t*, 0 

E PBttttOftCAtR «3 9Kd n& ) KBB* 7Af^ 

[0 05 7] fcrew*. tovJU-T*-? (135621 
2) tt, BE^y-bJl^H I 0<£4Btf«tt&A4>ft 
7A7 K l^X€:janiCCr»'teAr6fcaM!)*^A7>-b 

xMMS»£ u-coBBeirr*. 

[0 05 8] BSfe^tnaetcfei'T. may 7 

b v i^ttaUl^ftiHIia 23i, * * > * 7 K u A« 
&PB82 4 £. 7M'Afc*>£2 5<L, ^A7KU 
A99MIBK16&, f->i^5T!7t. 
£0 •ftj&ft?-**RWD&, Sf-^KBBBl 9 

t . KT-$ $i£iass 2 o <*, ftmcD $ <t > > sterna 

y * y -b zB7- * £K*£T * SatiJ Oft 
- * *BE-tf * 'J 4r CCS S&fr K*t £ ft* &/*ft 

ft. miaa^asnfcr- ^iiajL/SfSb^^GC'ZB^ 
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- * ^HO'S^^-^ - ♦ ft * ii*ftflE 4 0 
-CM'Aff) "J 7 U 3 1/aBfMrfflRtf *St*rB0iB* 

[0 05 9] B8I*, B5feJ:t>'H6cc— tt&ROtBt/ 

l*4Bfl0"b^7l/^3 1. 32, 3 3. 3 4CCg#$ 

*3 1, 3 2. 33, 3 4"Ctt, BB I tc J: ^ «SB 

S^- #aW«#BH F R A MHsMif 94tt<CEB 
[0 06 0] WL(imil2^^7U^3 1, 3 2. 33, 
2.&<D h IC t\tc 7 - K « < y 4/ 

[0 06 ! ] PLiipriBS-fe,'L7l-^3 ! , 3 2. 3 

3. 3 4*c»»i/t:»^6nrfeD. ra-fT^^^y 

[0062] BUttWSS>*y-b^7b^3 1 . 3 

2. 33, 3 4«:*tf6H^tojf* l J-b^©A^??- 

j« h 7 »©-tttc«B*Hi3n?cfc' ^ > a*c*. 

♦J. *«ffl«*A7U-f3 1, 3 2. 3 3, 3 4^CC 
[ 0 0 6 3 ] 4 0l*f*«^6Aa3ftfcT K b A«^CC 

i6i;t:«r*©7- fbwl^^^c— B&3SIRL-C7 
-Ka^JEfciiUs <7-h"a&Kfl) -r&D^^-y 

30 (RD>r*>D. BB4B©-b^ru-/3 1\ 3 2, 3 

3. 3 4tC*ffiSn-CC-4. 

[0 06 4] 3 5, 3 6. 37, 3 8ttBiafrfe*TU 
^3 1, 3 2. 33, 3 4BJCj»JSl/-C!T*rt-BBK: 
ES^n, MaSjf^U**7l/^3K 3 2. 33, 
3 4 StC ftft*07 b - h a P L <0 5 *><D— rC^: isKSg 

ttr«^u-h«BikBB (7i^h^-yp0) *c 

[0 06 51 4 1, 4 2. 43, 4 4k*&Hr;U7 H 3 
1. 32, 3 3. 3 4 r«*iai-filH(cEB 
40 »*Jl7b^3 1. 32, 33. 3 4SKe?l / 

SBLtcftifs^n, a^ttll/BSccb'^ h«0CJin3fc«* 
Sl4M&**iT-S-b>A7>7 (SA) H»i?* 
[0 06 6] 51, 52. 53, 54^11112^^7 b 
^3 1, 32. 33, 34«cce? hBBLKttBS 

n. *^A3g«acsLK^0A^^?>y*u«i3n i 

b'-^ hB4r-^B5 5 LZmRfttCffik? 

[ 0 0 6 7] 5 6l*^B»*ftA*Shte7 K UA(|#K1 
(SO'CWifi^^AigR'/- hBB5 1 . 5 2, 5 3, 5 

so 4^i«fto, m&i^&mm^c$L*timtht>vJ* 
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(CD) X'*>t>. 
[0068] 57 l*r-*85 5 ±©^- 
f r ->a-b>^7>7 r BB'C*6. B9I*. 084*0* 
rt*7W3i. 32, 3 3. 3 4 tai5HSS<0-»ftK 

[0069] &?U~hlMUMBB3 5, 36. 37, 
3 8 6*, -A1j<D?> FBB* ^ :/;<-*Btt*»6tt* 
<**V hflflMBB3 5, 3 6, 3 7. 3 80) 

^>.'<-*HB««*i6r*-feJUri-/3 1, 3 2. 3 
3. 34©7U-MaCPLi, CPL2, CPL3, 
C P L 4 cc««jE*:«»T*. 

[007 0] &^i^h«Mlfta»3 5, 3 6. 37, 

3 8^«en-eti«rs^i:9ij^ffiitci7u- hMsraPLc 
i - p l c 4 ** ss?j $ 4rc 4a »j , c © s 7 h Hiam 
PLCr-PLC4ii, *h« p n*htL , c^u- n» 

ifa§6Si)B!?&6 2. 6 3, 6 4, 6 5K*0«tt3ft* o 
[ 0 0 7 1 ] * bT, mte&7 l>- h NBttBB 3 5 , 
3 6. 3 7, 3 8©-A*©*>FBB©-*©/Jjtt 
tca5K7U-hS»«KflB»6 2. 63, 64. 6 5 

*miti/tr»«5n, z7^*>kbb©*£©/Jj 
agar?- K*wL^3iK»j*sn-c^&. 

[ 0 0 7 2] SIII27* h HiaWSEABSSe 2.63, 
64. 6 51*. -AA<Ot>Hsl§Sci:^>^*-5f|niSS^ 
*E>*Ss££n, ±BZAA©*>FHB©- *©*>*»£ 

CRft#3S&y- h 6 6 67, 6 8KJ:0#ffE©j«B 
«MDi, D2. D3«tfW8ntelW»tUrA 

[ 0 0 7 3 ] C titc J: 0 . HE^ U- h whuenbsk 
6 2. 6 3, 6 4, 6 54*. ttlfc? * :/ 1* - I- WBftB 
B3 5, 3 6. 37, 3 8tMftKB(/CIIBfc*ru 
431, 32. 33, 3 4tM%CHT« J: ^K* -? "C 

[ 0 0 7 4 1 B 1 0 I*, B6cp<J>U z> U */»H*Mt^ 
^BR2 3 ©-»#«£ SRT. H 1 Ottocc. 1 0 

NT*S«*tf*»I©^>^-*. 1 0'2I4HB/C 

1***2 ©•*>;<-*, 1 0 3I*±I2S2©4><'<-* 
10 2C[>ti]A€SKStt«SII3^>^», 1041* 
BB*i ©-*>'<-* ! 0 l©Sj7}#-ffiCCA/5U 15 
ia£2©4>;<-£ 1 0 2. 93©.f 1 03* 

&UW*SMfl*£J:Oa'f * *IW8A4CMOS 

h7>A7yV-K I o 5IUJBCMOS h^>A7 

t y- n o 4 ©*«©«#* 7 ? ?bb, 

1 0 6 1*±!£7 * 1 0 5 ©£/34a J: UWa»3 © 
* 1 0 20>mW*K})?&+l> FBB. 1 0 7 
1*1157" > FBB 1 0 6 ©U^KCS-l* TATS »J 7 u 

* ^ * Mwf # f r e f * ay?r *» 4 © WC 



(8) M2 0 00-1 1665 

*>*. 

[0 07 5] @1 Hi, @6*©*7*>£7FU*iw5 
BB2 4 0>— Aftfl^AT. 01 lK4at'f, 1111* 
pie 'J 7 U* * 2/*tMMI*%£BB2 3*6A*T*« 

^ztLm&mmomm^ 1 1 2i*mi2fi^FR 

E F 4a J: ffSJESEflW A^T ** > FBB. 1 1 3 
l*±lfi^ > FBB 1 1 2<Dtttt*KKStft:Bl2^l'* 
MFTRS£tttfrt-<MU ©*>'<-*, 1141*19 
io IBS 1©4 1 1 3©Htfj*E(E*1trEiaM 

/F T R S*tt*T «*2©4 »<- *T'£*. 
[007 6] Bl 2 1*, B6*©7FU*rt$>*BB 
2 5©!a»©-*#««:^r. 01 2K*K*'C. 12 
1 - 1 2 2l±tBffiif^Ci-l , /Ci-l'dtthSl-CHtt 

* . 12 3 -1 24 ttMafBSKl^C i-i , /C i-i 
i: * a * # fl^C i-i J: 0 fMfWHB S n* * a * 
* M>M-Jr. 12 5-1 2 7I*0>WC*»). 
Ctl5l*"*X*-*l — 7*907 U ^7P ;^ (F/ 
20 F) «ti«l/C*fl, «RBBMWtMCi . /C1 

[ 0 0 7 7 ] B 1 3 [*, B 5 *«WS? r - *«9&BB 1 9 
O-*t*:«&^T 0 HI 3<C*JC-X. I3!(^?m 
B L (Oimmtl i'«7 U ft: C i *3ffl 6ii & * 7 A 
^* -7 r ,»Kf^/C E N B ^JSte^tr^M 
*. i 3 2J*B»l©/>M--*©llW}*jJ:»BE«J 
7l/5> ^^.*UiMlfs^£BB2 3 0>6£'<f ^F R E F * 
A/3?Z>m 1 > FBB . 13 3 &±iSir 1 CC'7- > F 
BB 1 3 20>&l3&im2l£X(i^DDW&ft1jT&m 
30 2©-/>'<->. 1 3 4i*B«ia«r2©^>M-» l 3 3 

±i«T*««tia«)aiSBB. 1 3 5^h^B^20C:^>^< 
1 3 3QHi*ttJ:CXHeHEW3»iA*t'*l|l2CE) 
^>KBB, 1 3 6J*±82*2<0^> FBB 1 3 SOffi 
A fciSK * «tt T M -f - 4r D V* S/^'T 69 

3©-f>^-». 1 3 7 ttBE»3 1 3 6 
©tii;6&£l52 tfr KHV D W t Htft* ** 4© ^ 

[0078] iBtMOTDW, /DWIt, MBM»flt 
40 U * SiL^r- ^RWD4aJ:0'-C-nitl^ : &^a 

^^-^(Say-hHO^D? ^ M>M-^r 1 38*5 
[ 0 0 7 9 ] B 1 4 1*, B 5 +©70^- *ftaSBB2 0 

©-A«A&^rBBr'«6. 0 1 4<cto^r. i 4 i 
lansa^^CisBKi 9*&A*T&maMDD 

% 1 4 1 ©ai/J^il^Stf 6i i *>ecs«s$i**cjR<sa 

50 &ffl^&£rtT*«fc«©S£BB. 1 4 3 IMsffilS 
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mm i 4 i©u**5J:e>'Slsi«<i^AA , s*4+> k 
mm. 1 4 4tt±iat>KBSsi 4 3©fflA*sft*^ 

-5?. ! 4 5 1 © W >.«v— ^ 1 4 4©W/j&£ 
[ 0 0 8 0 1 ±HtBMHI9MW. /MWK. gatais^S 

[ 0 0 8 ! ] H57)3B 1 4K*l/fc* 1 ©£lfe 
0&*iCVH> F R AM©1> ? ? Is * MUHf * B 1 7 

*#BL/rsawr*. » 1 ©3ttfc©»*ctt, pram 

7i/-; v * ftf£ * «fc ^ (cM9««fTtt 9 . 
[ 0 0 8 2 1 o* 0 , H 7 K5W J: 5 K, /WE #?£tt 

WEtT7*T/CE> 0C\£4, HI OKtW'J^U* 
is* HM* 4££B»2 3 * >J 7 u ? f a swaifF R 
E F C 4 tcj: VC 'J 7 u ^ i/ a «W¥tB«ft 

[0083] CttCCJO. HI HC«T**>*7KU 
x(EaB24#'<JUAff4FTRS«UAls. H6* 
©7 K L-^^7^>^ia»S5^C> hftff&BttrS' 

U*#C. . Ci , C, . Cj , C. 4ii$Uti3|- 
[0084] c©ii8t\ ■K-fejucMi,*, if, " 
b l u ft c 4 61* hwi ta * ? a 

.f *-:7jMM/CENB*H5*©ATDBII 1 6# 
«**C4tC**A£©BK#ilPffL. *5A7 KUA 

as***<*na. 

[0 08 5] *l/C, mto<D*7vJL7 FUAC. CC-5g« 
■fe*©* 6 r - £ * ^ * ifg D Q tc&MH 2 n, 5 6 r - 

[ 0 0 8 6 1 C ©4 * , B 1 3 ccftTiB^- ^feSHa 
1 9i*, MtGATDBBl §i»hV>t*y >U4 *-7Mt 
0 E N B J: »J 7 1/ y > a MWWa 2 3 
*»6©ff^F R £ F ccS^^fiSr- *<ESMMfll4D 

r- 5? 4 U^.'Ua^**©?'- * *g 

ffOTfftton*. c<»m&X'7~$<o<(>7 y> M# 

IS. Hflfc, E2 <a) Sfci* U>> ©ttSMr, 
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**fci*n!er«, bp*. Biottffl^n^ct^T* 

[0087] @1 4K^?7C^-*w&*BK 

2 0tt. *EyeF~*ff&*BBl 9*WHMDDW 
CCStH ■ TH- * ttSlMME u . ins 
S^U 1/ r 5? ^tcS^W ^ ftfc r - * 4 H OiAS 

o. «Rirju«c*tr&#*flariwwtftt*>n« cue 
&frtti ottff 4 B C/ikff<c j: o ff i^^^?^ ton 
10 &> . 

[ 0 0 8 81 C (OX *> t*~&>M% < 'J ^ u > *jQ 
Bffi*^A7 KU^C» , Ci , C 2 . Cj / 
C„ (CJ:DfiMM«rKil, 3 POrKUXK 
AO iET. 
[ 0 0 8 9] *ftW©^2 0>*tt©^fl»c»& F 
RAM© 'J7U? ->**ll»*ft©aBi©*«E««:IS'flt' 
4. 

<«iste«>*i*SfeWi«*5^rtt. aHRSftfctf* 

[ 0 0 9 0 ] 0 , F R AM-b^*a«l/, HlR-lrJU 

* ©« #ii^ttft *?f ft ^ • C ©BS.^'C ^ 
©^>^y >htf», a 2 (a > (b) © 

sicHr^*fc«««r&. unfe, ai©i*» 

CCRTC4^-C#&. $6iC, 7c©r-^©^S*^ 
30 lW«Tftl\ -i*©ttffi ("J^UyfalM?) t»7 

[009 1 ] <^2*M>I2St»ci)l^it F 
0 . F R A M©«f¥««©ti fc-Bf* > ^PIS 'J 3 I* ? 

[ 0 0 9 2] F R A M -b JWCjW' -6 ^ w 8 tc 
*©**ttB«n6BSB4Ur«bfic>©li % F R AM 

[0 09 3] <i|l3iaid>l>*33ttift|(Cb^ < CtiE, F 
RAM*mLr-Cl'«tM»S'f ? J>7 -;7WeiKfcft 

»B©«iBSE©iE*>TW»* 
♦J . F R A M©Mf aiH©£ feT W* ) cc|«lS-ii©tt 

ff < 'j 7 9 ^ ?:tTft ^ j: ^ «<:|ijia y 3 b * s/ 
»HMBB(c:<t:DIM<:f?Q J >. 

[0094 ] cnccj:-7*c. *n*-c©»ff+©-/>^ 
so y> htta&s««r^Aiii««f-sc4^c^, f 
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4, 

[0095] <W4*lfeWl>S4*ttfflcc4j^-Ci3:, It 

^ss i 3 xtoincc tot*4 «j ^ u ? > *mr 

CCRR \sX, MI2 'J 7 L- U * m% KltoW 6^- * Is^ffl 

LrrtfftS»^-^»*ii*IWW. 5^c*|gft4^ 
,'U*i)i4>^'U*£7 ix- h8?P L KWJQOTfrft 5 J: ^ 
Kite y 7 u ? aftttHHtc J: 0 HM^ff ft 5 . 10 
[0 09 6] <«'5*JfeWl>S5*»1flcctol^C«, W 
ran 1 40fe«to£»3%iMi1cctot*4 'J? u 5 
cc|$U"C, PS 'J -7 u ? S/*JttffKtoi*4r-*§s;*Sj 

c * / < * a * 7 u - r ifg p l ictm i/ c ft ^ j: 5 terna 

y 7 b ? s/aMMaEScc J: 9Mai*ff ft ^ e Cfttt: J: 

[0 09 7] <«65E*ffl>^6*ftfflCCtot^C« 1 W 
fiW l*ft«7iM»3*»WCto»« 'J 7 b* 20 

©fit a t ^ u - h a p l cceptw u ft 5 J: *> cc 

»J 7 is ? **> *VMBBUC * 0 *W*frtt ^> • Cftcc 
<h^C*4 0 

[0 09 8] <.f7^»l>17»:iJl^Ci*, iff 

ism 1 %few>-mn 3 gtnntc to w a «j 7 u ? ^ » ftff 
tcrsur, fulfil' 7 i^i^iiffKtort 4^*11*81 

itoSttff ct 0 ;^-A<ga*gc »j» OU^*^u-h8BPLCC 
enffl 0 r ?Tft 5 «fc 0 ccinia y 7 u * ^ » ftKaiEBSK j: 

[0099] <SPi8!*lfeW>Sr8**iSPICCtoC*-Cfc*, m 
IBS 1 **«7iS»3 J0ililcctoW4 »J7 u ? 

tcr« it, grifi »j 7 u ? ^ *flrpcctoU4Gtt9 :r - * § 

* a#lWE*tIttBMI 0 & L?ift 5 «*: 5 CUB 'J 3 U ? 
fc«fc 5 ft r - * is^ft i/«©SS*^- *w a i^^gif^cc 

j: 9 a* nfeaHR-b^tcj^i/auro^ 40 

- * is^ffi Utff & Hfefc Lfr— £ ®tt»tl] L to J: 
fW *a*Iif& tfffe* 4 5 ft I* J: <, >. C n 
tc J; 9 , * CM > 7' 'J > h feMRMt i£«>4 

[0 1 00] <S9R*6ffl>Er9.«ttWi«:tol^C«. n 

tcr«ur, ss l»7 ['yi<*towa$iihr-$m&ft 

Wfett«t?ff ft ^ J: ^ tc^lfi ij 7 u ? u a $iJ^ls]BSCC J; 
OMflJ&ffftS. 50 
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[0 10 1] CWSGWZ. 14 (a) K^U/fctSi* 
JWO^u-hMPLflEWttVPLt. «xii@4 
(b), (c). (d> KWiWnV {n<0> i 
3 VGMt?£<fc£4, 7'1/- h PL»W0lJB*n4MiU 

^^g^tc^^ < T4 c i^ss i/t^. cncc 

J:0. 7 !: -^0C^>7U>h1«SoS®^*JS^4C 

t*-ce4. 

[ 0 10 2] HtUtcW! 1 ©.*te««>««toJ:CJ 5 S|l2C!) 
HdiffKHBflW) P R A Mir tot ^ r ti. OfcFRAM 
^l/OC-Y >7 ij > hiUH^ft^M- KX7-*Ciift< 
y 7 h x 7 -^C^4 C <b icmm O , "J 7 U •;■ */* SWi& 
?7^C<ttcj:-7T, FRkM*hV>m%±.<»m® (y 7 
hX7-) «:i|cC$ftt^: ; 5tc:OA:feCC-1?*4, 
[0 103] ±!2^>7'J>Mi, FRAM^CDft 

^^»<ortistBffc>— BSWfta*r-^4<D , c t * 

*©j*S*S«*C*l»fc0. (5IlEl*>S*£$'1i4Cit 1 ^ 

#4 c idWer-*)4. «a>fe«(c 'J 71/^4 
ff«FRAM«i^cAiji4C^ccj:9. FRAMcMfcW 
«lttl*«IB<Cft± , f4, 

[01 0 4 ] ±ifi u 7 u ^ t^iww«i*tt, y w * * 

v»5>fM>7 9i:Ajt*:*) ( D RAM) (DU7L/ ;^> 

^gjf$tcit^*cf£<T:^>. +»ft«UR3»«&n4. ft* 

ft*. FRAM*A©^>^y>Kttl^©WI*(t 
It. D R A M©t2 )l + ^ < # CC to** 4 'J - > K- J: 4^ 

ItoiH^cctt^-c, BSBKcur 1 0 J |gy±^^< 0 

t i/fc*aacit'c*4*6'c*4. 

[ 0 1 0 5 ] $ fc, <- ^> F R AM««ft«*35VhS 
<. HKy7b9^al^J:4}(l««*©*t 
MZ. FRAMtiMXiMN^MAittttO'CA'y 

1 %sis<oigA{cf err. FRAM^wnwwmMH 

i tfc^c MM l/Jf 4 fI*Q«*ft:ii *' ftc »©-c, 
D R AMO> y 7 b 5? S/» AfM) J: Wtmmfitttt 
4S&f^C*tiftv». 

[ 0 10 6] *#MSi*, €«*E#*>©»«1* 

^ WHSBECi fe±A* 9 B*^>i feT^ 0 H^CCSmf ft 

7©8Stcy7U y^aflre«T*>ft< 4^>J:i\ 
[0 107] ffi^r, FRAM«DWPfiat4^5WiS)» 

Afoft4c&3»sfti* 0 ««k. *jw*/^»r»^«ai 

tcSfflT ft««fc 9ff «tt#S* 0, F R A MoeiiEA 
*. (aE^fc < ii^8 5 'C'C 1 0 £ 0 5 
±3tf4i:4#'C*4o 

[ 0 1 0 8 ] 5 -*^W*S»*Ea>fifeJ:^0BS 

^6*>T^o»^a«r4«^ccit. m-v^a 

y?u?s/a<tff<rfTft9c&# , P«4a>r 1 fts^i 
fe±c* • £feT(*B#fe1*£6f *Ct#ftl», 
[0 10 9] HCt/fcJ^ft?-** 
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ttSSCF RAMKBfey. WTKi*^** 

^ffl \j®$> F R A M -b ^ * tfMtttCiBB L/ f > : * y 
Hs*7H*B*feFRA MK*ftW * $£tC 

[ 0 1 ! 0 ] B 1 6 { a > . y 
■fe* 1 6 0CD-|fl©».«d;flffraS»«y4fc«>tC5k 
f VflBRBMa^: CXKiBB'C**. C©-bAtt." WIS 
#4 h iffc®® ! 6 i KRK'fc^WMISCMF S 10 
FET <«M&*I-5>:. J :**> O^-hSl&l 62 £ 
Sfe 1 6 3 £CCfflK@E«Pi«i?*C J: 0 . h 

♦J h*>S>A*©KU*f> 16 4- V-Xl 6 5B©* 
C*t*j|«taB) O^fcbrlflMiMailHi 

4, 

[0111] £4* Hmi*K«>BafcJ:?Ttt. ffffl 

1 S«ffi©*KWiM-rf J E | J*JUl7 0*»l'«C^-C 

e SSI 7 1 iWM^hll 7 

2 OMCC b Kf tit 1 7 3 1 ft&y- h Js 1 7 4 £88 

[0 112] ±Bl*&#fc«-tf*'J*JM*, 

K(tW L^itsS ft, K H > 
1 7 6CCtf? hSf!BL#8$3ft6. Sfc, MEMB.* 

fflKJMIISft*^ Ai^tt-bA^V-A 1 7 7 
ffcSft&o 

[oil 3 ].±ia*MWM/'*y-b*«:art' 

o * a, • y - * rocsff* Epap-r ^cita^t itftsb 

[0 1 1 4] Sfc, ±lB*fiaS>'*'J^-'U^€)C^- 

[0 115] klZl,tc£5Kr-$im%&?*\&^%LV> 
>' * "J -b ,»U fcflK i fcEffiWf*-*' * »J fc oi* X i> . ffisBr 

•J ® * 1 J: om 2 $MMtc V bxWUvi'* 

[0116] 

[SHGrtM] Jbi*l/fc*$K:*#WeJ:htt. >*y 
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MSKflUM * 'J * C £ £ * e 

[BBOflMdVM!] 

[01] 1 (0*ft0«HBC»&F RAWOf 

- * 'J -b JUfl>aR«#* * - * V * G>EP*HSS 

[02] B 1 ^CC'^ * »J % a? 1 'J ^A^|4;i»7 

[03] Hl4 s «)FRAM'bJU©7 t "-5fwi&*filffi*Sft 

* fca&ic*T5MfiHB8B. 
[@4] Bl+^FRAM^KD-f-^^/S^ffi 

tejft&^u- h«ertwiE«s>flt«w , fft«B. 

[05] "*#feW«« 1 ct^ttQ^fttett* F RAM^ 

^AManntciitr^p »b. 

[ m 6 ] 1 ©*tt<O^J»^ R4 F R A M0> d 

■^Bo 

[B 7 ] B 6 ©HHCOttffi*** * W $ > mUMo 

ms] B5fe*WB6c«-«*aoaii/r»*ii!iK*r 

SSSBo 

[09] B8+©*^TU^4BjaBBfl>-»tK*Hl 

[B 1 0 3 B6+©«7 u ^^aHBtlWftBIM)- 
A(t1D*nirrBBH. 

[laii] BB+^^^^r K^^issaac— 

MtM-BBB. 

[@i2] S6*^r r\sZi7 0>*m%tO>-M&& 

tfTEBSBo 

[013] BS+OiEr- MBSSBB©-Jl»W*ftr 
@BS Bo 

[014] BS+^TC^-^SiaSBB©— ft<*WliSy 
UBS Bo 

[015] !T/lC^FRAM^^4aJ:0'2T/2C 
K F R A M tft* ^ta05SBo 
[016] "^»I3Cm^«4FR AM<£> 

r - >#attta>* o *>t-©-«&^-r@»B. 

[017] *aW0)S3©*l6<0^Secff4F R A MO 
r- *#aWBl>« y -b^«5*o>ei«:^yBBB. 

i o-jt*y<fc*r u-Y. 

1 l-t>A7>7 (S/A) , 
1 2- -til JUT**- V (CD) . 
1 3-*5i»B*!*''- h <CG> , 
1 A~*iyJU7 VlsXHvlTi 

i s~i7TfJu* i )7*-y. 

1 B-*^A7 Fl/AMJIW (ATD) BH. 

1 :™f-^<57T. 

18-AtHABM. 

1 9"-jK7-*fBBHB. 

2 0-Tcr-^laMBe. 
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